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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a solenoid valve 
control device of an engine in which the number of drive 
circuits to drive intake valves and exhaust valves and 
the number of switching elements are reduced. 

SOLUTION: Intake valves and exhaust valves driven into 
the opened/dosed condition by the electromagnetic force 
are divided into valve groups in which the period of the 
opened condition is not duplicated, and a drive circuit 
(a) in which switching elements S1-S6 are collectively 
provided, a drive circuit (b) in which switching 
elements S7-S12 are collectively provided, and a drive 
circuit (c) in which switching elements S13-S18 are 
collectively provided, and a drive circuit (d) in which 
switching elements S19-S24 are collectively provided, 
are provided where the switching elements are turned 
on/off based on the energizing timing and the energizing 
period to give the electromagnetic force in the 
direction corresponding to the opened/dosed condition 
to each valve of the divided valve groups. In the 
respective drive circuits a-d, the switching element S1 
and S4, S7 and S10, S13 and S16. and S19 and S22 are 
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[#M«<Df£ffl] 

*t&«*t>- wr*i <t u f p^<;u7*s-fitx;t.x > v > iza 

/<* yi.zm.mti m^-t z> tzitxo 3 ^ *9>—n\z&m k 
jiTtatit t -t z > v y nmrnmrn^^ 
mmmmza^x, v?-yy^mm»v2ixtz& 

/ <;l> 7 \z mi&fJ £ ft-^-T S * CD 3 -f ;kt) — ig £ *il iz 

4 & ^ t £#ts t -t * x. > v > <omm.mw)' < * r«o»* 

So 

<;u 7**5 i CK^/ < *• 7* & ffi k. tz x. > y y tc Jo v » T , 

k m , hks ic jtie-r * k ««* * * *: * © 

x. fc c: t £#® t i" * J. > y > <o*«ffi»'<>v ?*!W«I* 

5 ] 4 lfi«<75i > y xomfiBfgf&^/V -? 

fil»«*Kisv»T, 7. <i ~;T>y3igU±Kfti12iXfz& 
> *A> f fcWfltfj £ tt^-i- * * CD 3 -Y ;K0 -J* £ K 

^L^*ffl«^*jc-^st4<DmJE*enJp-t^^ i 

cDX-f 7f/mi> mrie*S«^*lcfte^<DSt4cD 
&ffi14<DmJE£epSn1-*fS3cD;W + > y^Witfrh 

to 

10 0 0 1 1 

/<fr fUmmW. \ZM L , ? PSB K li i > y y CDK^ 

/^a-t, m^.^^y<7)mmmw}imm^mzx^xn 
7n.mmw)'vi<7m®mmizm-r2> 0 
[00021. 50 
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[&3fc<DS«r] i->*>cD®^N*A7*. miwromta 
mtzmu.M%mft®ffiiz ± ^xn ? - 1 ^tcft*?o 

ct^a<bn.T^^ 0 z\<Dmmt<ofzit>izmz-i£, mm 

BS59— 1 20334 fOv Od7'( A A (HggBB 6 

i-36i i o » ^p^Bse 1 -3 6 1 1 0^ 
mzmniZtix^zxiiz, i^<o^;^y<o-f 

[0 0 0 3] 

^^<DS^IEi&y^r$iJffl^St- iSi 1 oco 
liSlft/^rt: 1 ocd K7 W rEK^H-CaboT. 
igU l^i2A>7'<0 4^iBi>y 14, Hl l 

3 iZTii-tX 0 (c x -g-tf80K<D K7-<-rjHl^s~z Sr£« 

iScDJim J: o xmWj-f i> i%&\z 14 & K7-f/B»s- 

l-<r>m^kt\X 3 2 (8X4) MSiiot, ©Jffll^ 
S<D«?fcffc«\ ■«$i'ft^J3< tv^f4S*cD(a^tr, K 
7 -7*0 SS S: ^*-f * tz 46 § 4 £PQ * t 

-rz t^omm&tf&ifzo ^e>ic 4d«»* t #v»»-& 

7*@K<D^X-f y-f >^^<DS:fcitJDLT, 

[0004] ^^i4. fcy&x mm^j^yi: 

* j*^- ^ -frr ±fBcDF=m*r. * (S?rg L tz. J- > y > <D«j& 
[0 0 0 5] 

[M * Ufft-f * CD#S ] \,Z frfrZ X. > y y 

0«8BUE»>'<iU7 , (|i||»»[U±, «m^lcJ:oT^4< t 

k. > y > v»r , ra^miai^stt l i^v^ t* 

[0 0 0 6] Mii:i^^x> y* ycDmfi8IEI6-'<A7' 

w»*B»ci*tif, m.mtnzx-ox^^< tbrnvtmiz 

mm 2 tl 7*±J «t CFSf 7* £ fig X. Jt 3- y y 

v^N-^7-SUE»»t?*l/t:S5:7*itti:4oT. -ecD^I4^ 

4 < Tg*. 2h\zm$:mmffli>mmL%^'<)i<7-mi,z 

Mf&jJ Z> * 4 y 1- > ^g<D-g6l4*a \zx % 

[0007] $^tc^3i^i>y ycommmm^^y 
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[0 0 0 8] *&mKfr$*Zx.>*J><r>W&W$ii'-*A'-7 

mm^mzxms. mmtuzx-oxm. mtkmizmmz w 
£##-r vf-yy^WLv-mz&mizx&x** 

y f - > ^StDgfc t jfel^-r & i t k & a 0 

[0 0 0 9] 

[0 0 1 0] .0 1 *±*^ic^^^,i>->*><r)^|gffi) 20 

m&nmfciTFirm&m, m 2 »i«na*88e«/<^r«y 

Ek 04 lilftlBWaEIEft/^riKlfWS^o^lSO-J^Si 
.c*tt&K*('<>w:/\ tim'*A'-?<r>mmt Kerens 

^(OWfi&f-i 5 >^£7jrf-5^ s 06i±4$cfft 
[0 0 1 l] 2^^WtC3i^aai>y>«o^fiSKi6-'<;i/7 r 
[0012] #«*/w:rfcj:ir&af$*/*A'rn, 02 

^r^fA3 1 t-mzM®.2tifz§k}f3 2 t, ^C>3 
3at3-f*33c iri^ 3 5ai, '&«C>3 "° 

4ai3^33c lCji:?iJ^Sfi^:n^;V3 4 c tfr 
hK&MMBZ 5 b /<^y$#3 0tI^L^vvi 
A^'J x-^-tcorau^$.tiT/<;uy^xA 3 1 

x.. mfiSH3 5 aiJ-fcO^ 5 b t»M"3 2t^7Vy 
f 4-iiLt> ? -i fr3 3 c &XZf3 4 clzmjjl5s<DW. 
SEfcitm (+BbS£i tfe-t) I"*- tizX-?Xgtft3 2 / .- 
iffl#-ftft\zmM}LX'*)\>-7'*rf>) >^3 6 ICfc-S/N*^/ 



[SjlClEKiLT^'^rx^'J >^3 6<7>mjkUtW,W>LX 

[0 0 13] — M/uyXf A<03 1 COft&JffilfflHCJi, 
/<^r^:H«r^ai^-^>^:*!)<7)SK-3 7t> ^;uy£gg£r 
#ffi1-*jfc*©Stf-3 8 t, SM-3 7«0igCiot* 
>m^^^ffi-r^.^:^f±JX-< y-f-3 9 $^3 8 CO 

XV&ffl&tiiA-l v + 4 OfrhO&tHXfflm&iiiim^t 

Lxmtt&*£.mn®Mmw. (cpu) 4 lKtt&L 

~C <fc & 0 

10 0 14] *fl5<oiE®*'<b * 7 

4*«i:fJ-#L. ^^>^«*PSiEffi*^aT«FW-*|ta 
U@tei**fe.<Oi:i-*o ^l«MOK^>/S: (1 i 
n) . il^ftcofi^^r* (lex) ifBU ffe<7> 
^fif^WLTfe^UfB-fo K^^r (1 i n) com 
«5S:*Jft+ *fi90««*^fc3>f^Sr (line). 

sttt/<^r (1 ex) ^m®^^«^-r^>it?ij«M^tt 

(1 e x cj tm-fo ffeco^WOPR^ 
/ s r; 1/ y is J: CT BEM / < 7 \z o v > T t m m <0 % £ S: ft L T 

[0015] CPU4K R AM4 2ioJ:D f ROM4 3 

-^«itv^ 0 cpu 4 1 (i^7>^%ofaeft. 

m{S^**$ttr. RAM4 2»:-IEtl?^ RAM 4 
2tCfBH$tLfcx-^*#flSLTROM4 3 

[0 0 16] il^tJ:^:, K7>f T'EIK a liSCSt 

i«Et, a-r;i/ (1 i nc) (ommizx^xmi^n 
oiR&oif? (1 i n) <Dmm*Mffl'r2>tzit><Dm&%) 

*F7>yX^ (FET) f^-f7f>^ffSK 
S2, S4. S5^<b^^/'J7yiB^ =r ^ ;b (2 
e x c) <7)Ili:J:otS2g«(7)i^>7' (2 e 
x) <Dfflffl$:W$^&tz&<DFETfrh%:Z>X4 7f > 
^SK S3. S4. S6i^4Sr i J7yiBi- 

>f ^^>^*^-S l isi^S 4 ( 1 i 

n) t»^>7-(2ex) i:U»LT*a^*JS**t 
TV^ 0 

[0 0 17] V/7<< »a Ufev^T. 1U4 tc^-t X 7 
7^>^*^S 1^J:^S 5 (Or* 

;^dinc) ^]E*ifijoma^a*sixT«i^;faf 

^oqR^/^vr (1 i n) liH«»U«l»S*t. 
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IZfamZil&Z t\ZX<oX^4 )\> (line) \Z&fi\p] 
OBSK3&*aaStLT*l»tBO««/^^ (1 in) li 

^XRJffiUWftlStL, ^>f7f>^*?S2-S5 
tf* yftMlzWm £ ft* C: t KX o T 3 4 )V ( 2 e x 

c) *wiE*i^o*a**a«s*tT*2 5cigros^^i/r 

(2 ex) ttWRffifcffiiaiStU ^^7f>^S3 
fc^i/S 4#*>'«SBfc««l3*U fr-ox-i v*>rm 
?S K S2. S 5£«fct>*S 6**^7«jgC«lJ«l$n-& io 
iticiotn^l/ (2exc) Kifc&faO«SE**aS 
S*LT»2*«OS^^y (2 e x) ttHttStC.MW 

[00 18] K7-f7Wb, c £5 <fc d <7>1gj$;{> K7 

»«SE* K^^Btta fc#JIJU a-f/U (3 i n 
c) Olli:J:oT^3»fi«^>y (3 i n) <r> 

7. S 8. S 1 0, S 1 1 frh%2>7 1 ) v ylBt, =? 
^Mlexc) coamic J: oT^ 1 20 
(lex) OBaEfJS:fiJ»i-*fc*!)OFET^<0^-f ^-^ 
>^S7, S9. S10> S12^^^^7''j7y 

^X-Y.? ^>^Mt^S 7 13 J: ITS 1 0li> 
(3 i n) k#%/W7 (lex) i: fc» LT#afc* 

10 0 19] K^^^ig^b Uisi^T. 

f>^tfS8-S 1 OfcJtfS 1 2^*7ttffiJc»J» 
^tt^>Cli:t* iotn^jb (3 i n c) ffi]Om»K 30 

&mm2tixm3%m<o®.%s<fr-r o i n) lirattgi 

fc«fd&*U y-^v^SfT-S 8 is J: If S 1 0^> 
ttSlKMSPSfi, ^^7f>/SfS7, S9. S 
1 1 iSJitfS 1 2^7^3K^©Jffll$ti^^ tUiot 
n-fA' (3 i nc) Hift*|fi|0*8E#a*&ixT» 3 « 
«OR«/W7 (3 i n) (±BB««UMaiSir. X-f* 
^>^^.S 1 &XtfS 1 2***>;RSt;:IW«l$*u rtv 
o^^7f>^S 8-S1 1 *^7«.®UiBJISl$ix 
4:ii:j:oT3^ (lexc) tcI^ftOS^rtSI 
lS*itjSl»«Oj»«/^r-(lex) liKlttStKSiJ 40 

>w ^^>^^-S 9£J:0 f S 1 0i«*>tt» 
K»J«I3*U fr^XJ y^-yym^S 7\ S8. SI 1 
isitfS 1 2tf*y&mizMW2tiZ>Zttz£^X^4 
;v (lexc) ii»^|fiio«»#a«**^ixT»i«; 
ffi<D%m/<)\s7 (lex) li«tt»*c««l**L* 0 

[0 0 2 0] K^rHIfecti. ie**»E*K7^r 
IRai*fflU 3^(4ihc) oa«UJ:oT* 
A^M<O^L%^)V-f (4 i n) ^raBH*fiJ»i--5fci60- 
FETfW^f7f>mS13, SI 4. SI 6. 
S 1 IfrhUh-fV 7v0Bt, n-f * (3exc) O 50 
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Ilt:J:ot^3^®«^^y (3 e x) eo§fJPfl£ 
W8tS/:^FET9W'f-yf->^S'13, S 
15> SI 6. S 1 84>*>&&:/'J y^Htt*5>aiJftL 

St^S U^i^Sl 6ii> (4 i n) 

gW(3ex) k^»Lr*atcflljS$iLTv^ 0 

[0 0 2 1 ] K7>fy@Bc tc^v^T. y^^Vm 
=f-S 1 3i5J:CfS 1 7***>tt»Uffl»£i'u .^ox^f 
yf-y^rjK^S 1 4-S 1 6£J:tfS 1 8^7«Si: 
ftOftlStL^Clt^ioTn^ ;i/ (4 i nc) fr'jE^fo]^ 
*SE**a*S^T*4^feo®«;/^l/'/ (4 i n) am 
tmizm'MZti, *4 y*>7ttS 1 AteXlfS 1 6 

ifi*>&m\ztimz*i. ^ox^7f>^* : fsi3, 

S 1 5. SI 7 &XTJPS 1 8&*y&LmKmffl2tlZ>Z 
t\ZX^X^4 )V (4 i nc) Kffi*|tgOS8Sa*a«$ 
*Lr»4««<50K^^r (4 i n) *iBB«3S^W«i$ 
*U X>f 7f->^S 1 3i5i^S 1 8^*>#tBtC 
»J«P3*U ^o*-f ^^>^^-S 1 4 - S 1 7***7 
ttI«Ji$ti^^^CJ:otn^;v (3exc) KIE 

xfa<Dm.ffi.$mmzixm3i^ffimm'*)\'7 o ex) 

1 6***>«J8icjWf(S*t. ^oxf7f>ms 1 
3. SI 4, S17^<tU f S18^t7ttl«Jffil^ti 
^tlcioT^-Ol/ (3exc) tciS6*|fiJcoK8K**a 
'«**LT*3«f»^>»«/^y (3 ex) iiBBttSjfcM 

[0 0 2 2] A riUKdJi, iSStSSiES: K7^y 
IBa-i*fflU 3>f;l/ (2 i nc) Oiltaotl 
2*«OSWt/<;^ (2 i n) OBBffl*«l»-r*fc*o 
FETf(7)X^7f>mS19, S20. S22. 
S 2 3 35^4-6r«J yyiRt, 3>f^(4exc) <0 
aSJCj:or»4ft«0»«^r (4 e x) <7>g3PB£ 
««tifc*.OFETf^^f 7f V^S 1 9, S 

2 1. S2 2; S2 4#^&*:/ , J 7viB^ibML 

mj-S 1 9£J:tfS 2 2 1*. »*/<A^r (2 i n) 
^^>7' (4 e x) 4:tcJ*L"C*a^«JKSiiTv^ 0 

[0 0 2 3] K7 ^ d Ki3V>t\ A 4 

^FS 1 9^J:lfS 2 3***>tt®^ftljffll§it. ^07^ 
7^>^*^S 2 0-S 2 2i5<t^S 2 4 tf* ytftmiz 
fflW2tl2>ZttZX*oX^<{ )V (2 i nc) IZJEJj&W 
*SK**aSSttr«25R«^®^^^-(2 i n) li^ 
ttKKMftJSft. ^^f y^>^*T-S 2 Oioi^S 2 2 
*«*>*lB^iWaiSii H *o*4 7f>^fS 1 9. 
S2 K S 2 3l3i:Lf ? S 2 4 7 ^ fL^> CI 

tizxvxzu & (2 i nc) rsj^m^^iim ^ 

ftXte2fm<Ofg&./ifrzr (2 i n) i2MttSK:inff» 
tL. T.'f y^>^»^-S 1 9isxirs 2 4tf*>vtmiz 

mmzti. ^O7^7f>ms2o-S2 3»7 

VtmiZUffl ZtlZZtlZX^X^Jfr (4exc) CIE 
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*lRlO««* t a*Sir-CjS4«ffiO»*/<^r (4 e 
x) liHttffl*cW»SK. H y^-y^m^S 2 1&£ 

SI 9. S2 0, S2 3^J:^S2 4^t7«i(:»J» 
ZUZZ ^:iot3^i/ (4exc) Ki£#|fijom8K 

* t a«s*L-c»4*tto#*/<^y (4 e x) itm^m 

*5^T\ C PU 4 1 ttR^&A/*!? V >^ttO[II^ftJS 

?si-s24 - ^-7ffi-f-^^ai-r^o HI 

DC (ffi«±5BjSCfcfefBi-) (OJS) tU^7 

[0 0 2 5] 1" $l^iOTDC^S$ (0 

JS) hit, CPU4 1l^7>^*<7)BfeM3 6 0 

.9PU ?7>?m<Dm&ftf£5 4 0J8*^UB£rt:ftjK 

mmm lfmny&L'wr din) ^nttasKifiiiip 

[0 0 2 6] tfz, CPU4 Ki^7>^iO@teM 

»J»U ^^^^ttOEteftffi 1 8 omz&LmjLtzA 
^^>*7ttjgU»Jfflli--&i:*u^>f y^y^m^F S 3 is 

W*2*«^*jR/</uy (2 ex) £Btt»fc«l»U 
[0 0 2 7] CPU 4 1 \±?7>?$b<Dm&ftfe0 8ti 

yrm^s 8&±if s 1 0 £*-7ftmfrh*>vimzffl 50 
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^■C^-f 7f>ms S^i^S 1 0 £*>;tfcgt 
^f>^-7tt®U»J»-t-&i:**c^^ y-f-^X^-S 7i3 
J: If SI 1 i^^tttg^^^v^tg^ftOWLT. 

mmm2%m<o^^)vr (3 i n) £P8tfcgHc©]«i 

[0028] £tz, CPU4 1 li^^v^ttcoElteftJK 

yvtmizumL. ?y>?m<n>mifrft&3 6 ojsst^l 

y^V^X^ S 7&J:D f S 1 2 

XiF-s 9^<to f s 1 0*^-7^^^^ >vtmizmwL 

T\ ?y>?lfo<D®&ftm 1 8 0SJ: O^LMOftJRO 
B$,$>^^7>^i(7)@gM3 6 OJS^^LMx/cft 
koWFjai--CO»!IW»l««Ogf»/^y (lex) * 

[0 0 2 9] CPU4 1 (i^7>^ttO0KftJKOfl[J: 

0 'J?Lffl<Dfi8i<Dm. £ t^^f ^>^XT-S 1 3^<t^ 
S 1 7Sr*7ttS8^e>*>tt«ic«|»-fr-6i*^^>f V 
^-yrm^S 1 4£<fctfS l'6^t>ftB^t7«l' 

AKOIMSCT** 7f>^f?S 1 3£5£tfS 1 7£* 

S 1 4 iSilCTS 1 6 **-7tfc^?>^>^(CjSIJ«IL 

>^»OEltefta 1 8 0ft«r^L®£fcftJSO 
«F.«4^0»iM»4*«^»»^r (4 i n) SrBJtt 

[oo3o] ttz. cpu4 y > ? mcommnm 

3 6 0JS.X V&Lm<Dft&<Of%*'?A<{ 7f 

1 3i5cttfS l 8*^7«c®^^*>«ffiU©J»i-^4: 
*fc-x>f yf-V^if^S 1 5i3J:^S 1 6 
<b*7ttS8UW»L, ?y>*«l<DW\&ftm5 4 0KS: 
^LjBx.fcftft(0«F.S"C^-f yf-v^X^-S 1 3i5J:^ 
S 1 8**>tt»*f>*vtt3B*cW«l1-*i:*ux-f y 
•^V^X^-S 1 5&±ZfS 1 6*3fvttffi3^?>*>«Uffi 
U»]»LT. ^7>^»<OEWEftff 3 6 Ofti O^Ltt 

<oftmon&frb?y>?m<7>®&ftm5 4 ojs^^l 

®i^ftjSo^sr^»ram3»fSo^/^^ (3 
ex) SrHttffi^»J»L. ttO»3HII±B!«SUt«»i- 

o 

[0 0 3 1] i/:CPU4 1l^7>^aOigMl 
8 0gJ:^> Lmr^ftKO^T'^ ^yf> ^- S 1 
9^«tt/S 2 3Sr^7«S^<b*>ttSU1HlfflI-r^i:* 
i:^^ 7f 2 0i5J:t/S 2 2 ^^->^t®^«b 
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yym^s 2 otsixfs 2 2 z*yvtmfrb* >&miz 

^.tzAm<om.^iT<ommm2%n<om.».^^y (2 i 
[oo3 2] ttz, cpu4 iu?7 yrmcommmm. 

5 4 OJgi O^Lmf^ftJS^OBf^T-^.'f u^v^STf-S 
1 SteXZfS 2 4 *^7^^f>*>«^(C©Jffil-t^i: 
v^-yrmTS 2 1 i5«fct>*S 2 2 £*>4*jb^ 
^ytfcgUcSWU >?M<r>m&.ft%.7 2 0J££ 
^LiSxtAJgOBf .ST** -f v^->^»^-S 1 9*5,1:0? 
S 2 4 ^^>«.^^<b^'7«S^*Jffili--2> t*icx-f y 
^•>^*^-s 2 1 H XtTS 2 2 *^-7tt.^^f>^>^ 
izmWLX^ ^9>^^C0[1I^K5.4 Offii O^LBfr 
<r>m&(T>n&frh? =7 >^tt<0|5J^Jg 7 2 0Jg£i^L 
j@;L ^A*WB# jft J T*0«SF a m 4 %Wi<F>m%.'*>\<7 ( 4 

ex) £r^#su^j«u m<7>Mmumvimiz®mir 

o 

10 0 3 3] JifBO x 0 t,z C P U 4 1 i^Offi* tc J; o 

t BMKSSK 3 ftTV^^/^^iDHttSWHJi. Ill 5 
i:ftri<f*^ l3 6tc^-r4-9--< ^;U4^M^> 
v><D-H13:ltt&l&. Sm/^-^t^fifJl-l^— 0?-f 
5 >^'j3j;i/W^-C**)or, I^BftciJjf^LTV^/N'^y 

w3Si±s*-c4iar-*^„ i6 uijv^r^JL^*) 
m%^^ ym<omm * ^ l t v> * 0 

[0 0 3 4] $<bt:H6^ib^t>^^J:dU. 
<0®^,/n*;U^ (1 in) £%i2%ffi<r)ffi%s<)i<-f (2 e 

x) ttmmzmtkmizmvtLx^&z. tt±^<. si3 
^®<0©^<^7' (3 i n) tmi%ffiv>mia.'*n<7 

(1 ex) t^BtUgg^lCtt^LTV^i t (i& 
<, ^4^(i)0^^*;U7' (4 i n) fcf$3$tff<7>8i^ 
(3 ex) t^InJ^F^Pi^tCi&^LTV^it 
»*&.<, W.2%M(O^L^<)Vf (2 i n) t^4^M<0 
m^<^y (4 e x) t^B#H^4)cjg^ib^L-CV^ 

[0 0 3 5] L/c^'oT. I^B#tc^tt.®tci6^LTV^ 
>i^^v^l»«(0f^>/ (1 i n) t»2^.M 
(Om^O^T (2 e x) «b£ K 7 ^ THISS a K £ o TIE 
ISL, I^B$t;^^icS6f^LTv^ii:<7>^v^3^;ii5 
og&S^/U:/ (3 i n) tmi%.ffi(Dm%.'*)l'7 (1 e 
x) K7^^llKb tCj:oT^iijL. |5]B#U|fW;g! 
Kftfif LT^-S .1 tO^«/^4^<OBR^;/<;U7' (4 i 
n) t&3%M(nm%J*)V? (3 e x) i: £ K 7 4 7® 
BcCiotltL, I^B#H^^(cii^LTv^ii: 
0^^^2^<7>^/<^^ (2 i n) tm4%ffi(7)m 
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ZZtiZl*)^ K7.^yil^<0^l±4®T-t§tri fcKfc 
[0 0 3 6] it^ol::. lajf^icRminciM^L-tv^ 

#T, ^-f y^>^»^c0^*8ffl» (2X40M) 
10 [0 0 3 7] it, fSl %n<DW.%'*>\> y* (1 i n) t 

m4%m<om.^<^y (4 i n ) t^^^mvimizm 

f^LTv^c:tii^<, fl^f^/^i'y (1 i 
n) tm4j0.ffiCDW%;*>l>-7 (4 i n) ££K7W"7*IU 
i^a iCioTlgl&L. ^3^M«0IS^^-7* (3 i n) 

tm2^.m^%^^y (2 i n) t^iti^tcgg^ic 
KjftLtv^itii^<, m3^.m<om%^^y (3 i 

n) t^2^«tf)tM^>7- (2 i n) t K^^^llli^ 

bicioTigifiL. mi%m<om%^^-r (1 ex) t 
H4»fiicos^/^7' (4 ex) ttfrntifizmikmizm 

20 ftLtv^itli^<, ^ l %M\<Dm%s<)V7 (l e 
x) ti4^fi©BmA>y (4ex) tZVJJy-® 
Kcl:±oTSiL, B3^«<0i^>/ (3ex) 

iS2^oi^?*7- (2 ex) ttmm izmvtmiz 

»ftUv^;tli^<, ^3»ffi<7)e^<^7' (3e 
x) if2aiOfl^>/(2ex) i:£ K^-f 71a] 

4lir-^tfittc^^ 0 /iK^Mt 
^>^.-f yf-V^*^->p<O2 4@C0^-f >"?->^»^-^*ffl 

30 . (2 X4M ^$-*-i>c t^'T-i-So 

[oo3 8] *^^^3>^i> v>oymmm 

Z> O 

[0 0 3 9] 17 ti^^coHiS^^-^^^ 1 ^ 

{oo4o] *nn<n-rtm<omMM^i5ii2> vy^-y 

m&\±mi IZTT.-tZt <fiot, K^^riilKa' ti 
^«^£L. *7^->^*T-S 1 ^<tf/S 5 $:^>^ 
t^^^:J:^^;u (line) tciE^rSj^m^^ffi 

fLtsi^«^^7' (1 i n) zmvtm^ftv® 

so t4;ii:J:l)3'f^ (1 i nc ) fiitfa^ (2e 



(7) 
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xc) oa«*je»fLT*l (1 i 

n) &£tfm2%m<D%m'W'7 (2 ex) ZmtkBAZ 

»J»U fro^^f S 5 t*7«i»:illt 

hZ-t\z£*)u4 )V (2exc) JCiE*fi|0««*a« 
Lt*2*iOlWt;^y (2 e x) *»tt»K*MP1- 

[0 0 4 1] K^-frH»b' liIMl«E*K7>fr 

®g§ a ' t u x ^ 7 ^ y rm 1 ?- s 7 . s i i £ <fc 

1 «:*>ttffi*HW»L, 7f>^f? S 1 2 £ 

*7«»tc»JfW1-^dfcHJ:l)3^^ (3 inc) IZJE 
*lRjOSa*aSLTSl"3^;lSOK^f;i/'r (3 i n) 
SrMttlKKaWU ^4<tU'f yfV^S 7 * 
t7WH»:«»lt*c:i:tJ: »> n-Ov (3inc) 45 J: 
l/n -f* (lexc) oam^^»fLT^3^ffiO0R^ 

(3 i n) *5JHT»l*ttO»»^y (1 e 
x) *WRffifc»JtPU 7f>^»?S 7isJ:iC/ f S 
1 2 **>tt3Kfc»J»U *o*-f yf-V^TR^S 1 1 
^t7ttl(:|»«:i:i:i:^^v (lexc) 20 
iE^loJomBE^aSLT^l^ffiCD^/^-r (1 e 

x) *mftBtc«i*r*-*. 

[0042] vu^mi&c' temMmMv* y 

®&&a' £*fflU y-^v^at^S 13. S 1 7 & 
XZ/S 1 8^«J&U *>f 7f>^ffS 1 3*5 J: If 
SI 7*t>ttgCtlJ»U ^ox^7f>7|?Sl 
8*t7Mi:*iJit^c:U:J: *j n>f;i/ (4inc) 
izttfa<Dmw>iMWLX&4&ffi<DW&/*)U7 (4 i 

1 3 Sr*7«agU©jai-r^^i:HJ: 53^1/(4i n 30 
c) isitfa-fJU (3exc) coam^iSSff Lt^4M 

e^)»*i/<>ur (4 i n) &*v ( m3im<Dffi^)i'7 

(3 ex) «rHtt«^«|»L. * -f yfV/»TS 1 3 
1 7**-7«®^iHI«li-*-i:lcj: ^^l^ (3 e 

xc) icjE*rfij<oa«S:a«LT»3^;firosf^;/^^ 

(3 e x) «:HttffiU«l»1-*o 

[0 0 4 3] K7^yi»d' ttBKtSFt: K7>f/ 
UK a' £*fflU 7f >^ff S 19. S 2 3£ 
-fctfS 2 4d>fc«ffiU A4y*>7m*S 1 9&J:0 f 40 
S 2 3 **>#JKK:*ailPU y^-y^m^S 2 

4 **7ljim^fimirZ> Zt\Z± V) u4 )V (2 i n c) 

^m^ift<Dmffi$:mmLxm2%M(Dw%s<)\s'7 (2 i 

n) tUttSCMIIL, HX^7f>7*^S 
1 9^t7aft:Wt^^^:J: (2in 
c) £J:tfrj^;l/ (4exc) ^iim^^Kf LTi 2 ^ 
•ORSt^^y (2 i n) 4JJ:a r »4««0«PA/</ur 
(4 ex) ^fflttlUSffll, ^-f 7f S 1 9 

2 4 £*>4fcS!USfl9ilU ^ox^7f>/| 
^S2 3^t7«i«l«t^Itl;J:^^l, (4e 50 
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xc) UiE*|fiIoaa4:a«LT»4^fBjOS^<^r 
(4 e x) «:BB««H«l«l-t-6o 
[0 0 4 4] ±IEOJ:-9^«JffiS*tfcK7^r|DlK 

a' . b' . c ' . d' *Mi&-t2>A4 ?r>rm*s 

K S 5. S 6. S 7. S1K S 1 2. S 1 3. SI 
7, SI 8. SI 9, S2 3. S2 4^t>-t7'^C 

PU4 naotwt^^tia^t, i5U/Tt^ 

[0.0 4 5] ±IEO»^U45^Tt. K^-f 4 
ffl-Cft*. K7>f :/IIIE&a' tC43V>TX-f 7f>^ 
S 1 «±*l*fSO»«/^r (lin) i:*2*«tf># 
(2 e x) fcU*tLT#aJ:*»K K7-fy@ 
S&b' C43V>T^^ y^V^St^S 7\±%Z3%ffi<Dty& 
W(3in) til«iS^^>y(lex) £ 
H»LT*a4:ft0v K7^@Bc' {z&^xx^y 
J-yrm^FS 1 3ii^4^«60®^/^;vr (4 i n) t 
|3^K/W(3ex) £K*tLT*a£& 
»K K7^IRd' tciaV^T^-Y 7f >/f^S 1 9 
«i»2jKttO»*^:r (2 i n) fcJM 

(4 e x) ^X-f 
^St^ftt 1 2«-C»trii:ft-&o 

[0046] itz, *%n<D-%m<om&m^&^x, 

MH^Ivv^yHS:^^^^; >^3 6 03¥l&;fcfc 

KJ^Tfi 1 ? i 9 i:U:/:^> K7^fy{HBa' - d' 

[0 0 4 7] Sfc, H8 0»2SEJ&«U*i-J:-5^. K 
7-f y@Sa* ii K^>f *7l!8&a' C45V^TX^>y^> 
^^-S 1 (line) <D-*$hte£Tf 

(2 exc) <0— ffl^fi».it8£«iEEOiESeo 
SEEStEPJOU X^7f>/ff S5> S6 0^>-^ 
7taoT3^f;V (1 i nc) . ^ ^ (2exc) <D 
W \zWMLWM E <7>M«f£ O^IE 4- W»D L T . 

(1 i nc) . (2exc) tC+Eb^^fif 

ioV^TX^r y^-y^m^S 7Srffi^LTn-f ;l/ (3 i n 
c) c0-«43j:^3>f ;i/ (lexc) O-yglcUSE^ 

*ieEoiEffittoSffi*eniniL. ^^f7f>^sfsi 

K SI 20t> • t7UJ:ot3^ (3 i n c) . 
^iMle x c) ^ttJB^a«fl&UittSt««EOftS 
ttOSBESrHiJOLT, 3 ;W ( 3 i n c ) . 3 4 )l> ( 1 
e x c) ^+ftaSrff-*>**o 

[0 0 4 8] K7>f7'|IKc' r «± v^j-rwib 

c' IZ&^XH y^-y^m^FS 1 3 ^fi^LT^^ ;v 

(4 i n c) (3 e x c) <7)-$gC 

il[«e»«»E<OjESttOKffS:«iftiL. X4v*>r 
m^S 17. S180^->«t7iaot^jl, (4 i 
nc) . (3exc) COffeS^S^W^lt^migi 

EOfiStt^*ffiS:enSDLT. (4 i n c) . n 

* * (3 e x c) U+Ifta«:lTfc*-5o YU? 



(8) 
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H&rcT 14 7®&d' Ki3V>TX>f y*>7tt 
S 1 9 (2 i n c) O— MWSJitfri-f 

)\< (4 e x c) 0-JB*ci:«Ea««EOjE«tt^>«EE 

7 4 o T 3 ;U (2 i nc) , n.-f^ (4exc) 4fe 

«*cx^w^it:sit«»Eofiffifto«flEtensnLr. n 

.0(2inc) , 3>fjb (4exc) *'-+E&fiS*ff *> 
-*£o iridic K^-f^Htta* -<T Hi-SfcStt 

[0 0 5 0] B9li^lK93o9afeOtt^BO^Sff-C 

*-& K7>f raBoflijffiSr^i-Bi»ia-c**o *Hifco 

[0 0 5 1 ] *»m:*v^t, #»*/^>^*5J:ir# 
*/<^y*±H 2 K7jrt4 9 i:ijJJiir^4o 
[0 0 5 2] ¥MOjEffiri*<b*7>*tt«:**t\ 

&?>£-t&o *l»ttO!ft«/t>U^S: (1 in), 
»1««^>»*^<^^* (lex) tEU ««>*«K" 
itL"Ctraa»cEi- 0 K*/^:/ (lin) om^E^ 
«J«t--S«5a»«S*tfc3>f A^ft (line). 
W(lex) 0*«5*«Jfti--51IWI»«StLfc3-f 
/W£ (1 e x c) <hffi-r o fcjs, ffiOKfifO^/'f^r 

[0 0 5 3] *|£J60«^)JB«*li5^-C t . C P U 4 1 

&'*)!''7frb<DmEi&th1§^ri:&ifX, R AM 4 2 K — 
fiK«$-ti\ R AM 4 2 KR«S*lfcy*- * It 
ROM 4 3 ^EttcS*-C*&yn^9AU3t^v*TBfS6 

[0 0 5 4] I9i:/Tfj:^:, K9^7EBeliI« 
KiEEt. 3>f;u (i i n c) co||i:J:ot|l^S 
(lin) <7)|3^^$iJ^I-r^/ci6^)F ET 
f(7)X^7f >^fT-S3 K S3 2. S3 5, S3 6 
Hi^'Jr/IBi, 3>f^ (2 i nc) OfiKK 40 
<toT*2^fflfOqR»/<;ur (2 i n) <0RJBflS:©J»1- 
^/;«!)(7)FETf<7)^7f S3 K S3 3, 

S 3 5. S 3 r>IBi, n-f JU (3 i 

nc) <7)iim^<toT^3^«0®^/^^ (3 i n) 

31, S34 v S35, S3 8 frh ta^Zf^ y 

X^f yf-y^jfrf-S 3 1 454C/S 3 5 14, Rft/^-/ 
(lin) (2 i n) fc»jR/<)Ur (3 i 

n) fcU»LT*auflUSSHr^i 0 so 
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[0 0 5 5] K^^rHttf. gJJ-t^hOfllJRfc K7 

4 7®&e<Dm&tmm-e$>z> 0 vu^m&t *4, it 

3Lmi£E£ K7^f/@Be^*fflU =i<f >u (1 e x • 
c) OitUJ:ot*lJtfi^/^y (lex) O 
raB!S:»J»"t*3t*!)OFET^C0^>f yf>^S 3 
9. S40. S43. S 4 Afrhtz&y) vVm&t^ 

(2exc) (OmmitZX ot$2afi^f^> 
/(2ex) OHBB*IW«li--&fc»OFET^OX-f * 
f>mS39, S4K S43. S45^&£7' 
U^vHIKi:. n>Oi/ (3exc) eili:J:otS3 
««ro«Mt/^r (3 e x) ^BBaftfW»-t*fca60F 
ET^CO*^ 7f>mS 39. S 4 2. S 4 3 y S 

* vHJS&f i««t^^^7f>^tfS 3 9 45 4: 
c>*S4 3li. i^/^V/ (lex) (2e 
x) kj»«^>r (3 ex) £K»LT#»K«JS£*1 

[0 0 5 6] K7^y[nll»gl4. mMMMK* K7«f 7 
IUSe <h*fflU n-f ;l/ (4 i n c) ^ilCiotS 

4»;(|(7)^A>y (4 i n) ogaH*»j»i-&fc#<7> 

FEtf^^7f>7ff S4 7, S4 8. S5 K 

5 5 2frht*Z>7*) y 3^(5inc) W 
Iti:J:ot^5^<?)i^>7' (5 i n) O^^^r 
iit^»^FETfM^yf>^S4 7, S 
4 9. S 5 K S 5 S^^^^r 1 ; vitm&t^ H fl, 
(6 i nc) OSlt:J:ot*6^«(7)K^^y (6 
i n) tl>/:i60F E Tf OX-f 
»f-S4 7. S5 0, S5K S 5 4^<b^^-/ l J 7V 

J&-f ^f-V^Sf^-S 4 7 43 4Z/S 5 1 (4. KSt^ 

(4 i n) bty&.;*n''7 (5 i n) ti%L%/<)V*7 

(6 i n) tlZttLX&mtzMf&ZtlX^&o K7^y 
0»hl4. jttat*iBES: K7^r@Be fc*fflL, 
;V (4 e x c) oam^4oT^4^Mc0g^^^r 

(4 ex) OBBH*«HS*t"*fc*!><OFET^OX-Y y ^ 
>^«fS5 5, S5 6. S5 9. S 6 0 **<b4*:/y 
•r/EK^ n>f;v (5exc) coa*K 4 o Ttg 5 ^ 
n<om%^)^ (5 ex) <Z>RIBJ*»jm-&fc#<OFE 
TfOX>f 7f >^*fS5 5, S5 7. S5 9. S6 
1 frhtsih-f*) y viB^ n-Ou (6exc) coMM 
UJ:on6^»^>/ (6 ex) <Z> BS H & 
nfc^FETf^>f7f>^fS5 5, S5 
8. S5 9. S6 2K^-&7 >, J7yW^^«L 

rm^-S 5 5454CKS 5 9(4. ffi%'*)V*7 (4 e x) t 
Vm^*-? (5 e x) t»fZW7 (6 e x) ^UitL 

[0057] ±ieo 4 9 tew* g tttz*nm<Di&<Dj&m 



(9) 
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4$>rx, K^>f ym^e -hco^ti-rtLH. mi 1 
^»t-s 31-S62 \<~tt~rz>*> • *7«-&*a6ffi-r 

Joi" £ -?<r> n ^ tciE^fojoa^ o X v> £ JdH 

10 0 5 81 El 1 1 lege*-** ^y^^^7f>^f 
^-<o*> • ^^Wffifc^waiiSfcWtt**^*^ 115 

iz^^xvmwfrh^izmmztix do 

10 0 5 91 *4 y^yymTcoj-y • *y t^)\s7<D 

tU ^o^ S32-S35. S37.S 

3 8ifi*7VmizfflmZit2>Z t tzX^X^j )V (l i 20 

nc) t±jEXfaizmmzixx&ifm<ow^>i'7 (i 

i n) ttBttS8fc*M^*U ^^7f>^f?S3 2t 

s 3 5 1 >^m\zfsm £ *u fr^* <fy*> rm^ 

S3 K, S3 3. S3 4. S3 6-S3 8^7»: 
fflmZtiZZtlzXvX^J )l> (line) l±j&JJ&}lZ 
a«**LT*l««0»«^r (1 i n) UMKIBU 

[006OI *>r v^yrm^s 3.1 tS3 7 t&*> 

6, S 3 8^-7«JKUSll»Sft*C:i:^J:orri>f ;i/ 30 
(2 i nc) li!E^fp]^aS$ttT*2StfifO?R^/^ 
/(2in) l±BttSIK««lS*u ^^fyf^SHPS 
3 3 t S 3 5 k3^*>*!K^!HJlWSix, fr-oAj >y^> 
^ S 3 K S32.S34. S36-S38 ifi* y^M 
lzmW2*L2>Zt\Z£oX^<i )l< (2 i nc) liig^rS] 
^a«5tfr#2»«^»*/<>l/^ (2 i n) itrnvtm 

izftmzti&o 

[0 0 6 U X>f v^-yrm^-S 31tS38H ? t> 
ttJ8HMf9S*t. ^^7f>^S3 2-S3 7 
**^-7ttffi(c»J»S*t^C:i:tcJ:oT3>f ^ (3 i n <*o 
c) «±jE^T|fi]UaS?nT«3««0%«/^-r (3 i 
n) l±H#®K»J»S*U ^^7f>7ifS3 4^:S 

3 5 tw*>vtm\zmmzii. fr^xj yf>/*?s 

31-S33, S3 6-S38^ VJRjBlUftljap 2ft* 
:^:J:ot3^i/ (3 i nc) «±iJS*|fi»ca« £ *IT 

m3%n<om^<^y r (3 i n) iiBBtt«»c»j»s*t 

[0 0 6 21 BIT. *7#ffitCftJiSl2ft*;W ?^>^ 
11 ^ 7 f > ^if S 3 9 i: S 4 4 H ? t >ttiC8J 50 
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»S*i*£i:fc:J:oT=i-f/l/ (lexc) tilE^fttca 

mztixmij^n^t&^^y a e x> itmtzmizm 

mZti, 7.4 y^->^mJ-S 40tS43 t&*>#:m 
{zmm £ ti*> - £ tz X o X n -f )\s (lexc) 

>-a«**tr*HK«ro»*t/<>ur (i ex) itmvm 

IZfflffl ^^7f> ^SS^f- S39tS45ti**> 

«StC»J«l$ft-5C:fcUJ:oTr7>f;i/ (2exc) \±JE 
*I^ca***tT»2*ttOfit«/t^y (2 e x) lilH 
ttKKMfPSfu yf/^SfS 4 1 t S 4 3 £tf 

*>ftmzmmzti&z£kz£vx*>t * (2e XC ) 

»±i8*|oIua*S*tT*2««^»5t/<>i/r (2 e x) 

imikmizmmzti, x^7f>^s3.9^s46 

t**^->4RSH*!iai^tL^c:4:UJ:oT3^;i/ (3 ex 

c) &iEijjftizmmztixm3%ffi<Dm%'*)\'y' Oe 

x) ttn«URtc«HH$ti. X^f7f >^f?S4 2tS 
4 3y s t>»$ll$W^b:j:or3^;i/ (3 

exc) im^ftizmmznxm3%ffi<Dm%'Vi'y 

(3 e x) «iHtt3SStz©JI»$ix*o 

[oo6 3i *yvtmizmmztiz>x<< 

iS52 fc#*>;RjKKliUl»$tta£ ^tciotn^f * 

(4 i nc) l±jE*|plfrcaa$tLT«4$v1S(OKS;/^ 
7 14 i n) »iW«ffiU»J»S*i. X>f7f>^S 

4 8 £ S 5 1 t^VttlCW^ti^^ttaotn 

>f>i> (4 i nc) (iifi^in»iaKS^r»4^;iWoK^; 

/^vy (4 i n ) imftmizmpzti, *jvi->ym 

^S47tS53i^ >tt.®^»J» £ *L* £ £ IZ X o 
(5 i nc) IJIE;fr|fi)KaS£ftr^5^«0 
f^^^ (5 i n) ttMttlRlcWaiS^ X-f y^> 

S49kS51i4 t * vflcSSKSiJW $ d £ 
iatn^V (5 i nc) fiifi^fS»caB**tT» 5ft 

«o»»/</ur (5 i n) teMiftmizmmzti. 

?->ym?-S 4 7 £ S 5 4 £&*>#imiZfflm2tlZ>Z 

tizx^x^-i & (6 i nc) umjjftizmmztixm 

6jR«0«jK/<IU^ (6 i n) liHtt»Ktf]» 3*U * . 

yf^^fs 5 o t s 5 1 t&*>i£mizmw2ti 

S:i:i:J:oT3^i/ (6 i nc) iiifi*fp]tcaKStt 

Ttit6A«oiRft/<^r (6 i n) itmvtmizmfflztL 

[oo6 4i mmz. ■7k7i£miz»m2tiz>x4 
rmTzizti&Lxmw-rtitf. x^;f>^s5 5 
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